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Introduction
The following resource has been developed to support 
teachers in understanding how examiners apply 
the marking criteria and what they are looking for in 
candidate responses. There are sample responses for a 
selection of questions from the Sample assessments, with 
accompanying commentary. 

The sample responses and commentaries should be read 
alongside the Specification for GCSE Twenty First Century 
Suite - Biology B (9 -1) which is available from the website. 

OCR will update these materials as appropriate. 

Centres may wish to use these support materials in a 
number of ways: 
• teacher training in interpretation of the marking 

criteria 
• departmental standardisation meetings 
• exemplars for candidates to review. 

Please note that this resource is provided for advice and 
guidance only and does not in any way constitute an 
indication of grade boundaries or endorsed answers. 
Whilst a senior examiner has provided a possible mark/ 
level when marking these answers, in a live series the 
mark a response would get depends on the whole 
process of standardisation, which considers the big 
picture of the year’s scripts. Therefore the mark/level 
awarded here should be considered to be only an 
estimation of what would be awarded. How levels and 
marks correspond to grade boundaries depends on the 
Awarding process that happens after all/most of the 
scripts are marked and depends on a number of factors, 
including candidate performance across the board. 

Details of this process can be found here: http://www.ocr. 
org.uk/Images/142042-marking-and-grading-assuring-
ocr-s-accuracy.pdf

http://www.ocr.org.uk/Images/142042-marking-and-grading-assuring-ocr-s-accuracy.pdf
http://www.ocr.org.uk/Images/142042-marking-and-grading-assuring-ocr-s-accuracy.pdf
http://www.ocr.org.uk/Images/142042-marking-and-grading-assuring-ocr-s-accuracy.pdf
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J257/01: Foundation paper – Tier 1  
– Question 2

2(a) (i)  DNA is a polymer made of nucleotides.
 Each nucleotide is made of three parts:

• A phosphate group
• A base
• A sugar.

 Draw a line and label the phosphate group on the nucleotide below. [1]

Mark scheme

Question Answer Marks AO element Guidance

2 (a) (i) 1 1.1

Question 2(a) (i), sample answer

1 mark

Phosphate
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Mark scheme

Question Answer Marks AO element Guidance

2 (a) (ii) GAATCTAG 1 1.1 Label is given next to any structure

2(a) (ii), sample answer

1 mark

Commentary 
This style of question has come up a number of times and has 
taken a number of formats.  The letters alone may be used or 
complimentary shapes or diagrammatic shapes as used here.  
Prepare learners best by showing a variety of styles.  It may also be 
best to use a replication fork example with learners.

2(a) (ii) DNA has four different bases. A, T, C and G.
 Use these four bases to complete the base sequence of the complementary strand of DNA. [1]

Commentary 
There are a number of different shapes that a learner could 
choose from so the opportunity for error is high.  They could label 
a base/pentose sugar/phosphate or one of the bonds.  Take care 
in preparing learners for this style of question as the nucleotide 
may be presented in a number of orientations.

G            A            A            T            C            T             A           G
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2 (b)  The diagram below shows how genetic material is organised.
 Choose a word from the list to label each structure.
 Write the correct word next to the structure on the diagram. [3]

  gene       chromosome       DNA       base pair        cell        nucleus 

Mark scheme

Question Answer Marks AO element Guidance

2 (b) 3 1.1 If more than one label is given next to 
any structure, do not award the mark 
even if the correct label is also given
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2(b), sample answer

1 mark

Cell/Nucleus Chromosome/Gene

DNA

Commentary 
Many learners feel that they can hedge their bets by putting 
down two from the list – because they will have got one of them 
right and therefore will get the mark.  This is not the case as 
illustrated here.  Here we also see a learner obliterating a wrong 
answer.  It is best to clearly cross out the answer but leave it 
readable.

Gene DNA
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2 (c) (i) DNA has been used to help classify organisms. The more DNA we have in common with another  
 species, the more closely related we are to them.
 This relationship can be shown in a diagram.

 Which species are humans most closely related to? [1]

Mark scheme

Question Answer Marks AO element Guidance

2 (c) (i) Chimpanzees 1 2.1

2(c) (i), sample answer

Chimpanzees

 1 mark

Commentary 
Learners choosing the wrong answer are most likely to pick 
orang-utans.  This could be because they have brought a 
misconception to the exam that the first fork in the diagram is the 
one that shares the most DNA similarity to all of the examples.
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2(c) (ii), sample answer

Cerebral cortex 

1 mark

Commentary 
There are a number of possible errors here the first one could 
be simply remembering that the part of the brain begins with a 
‘C’ and picking the wrong one.  Learners could also see the term 
brain stem and associate this with intelligence.

2 (c) (ii)  Scientists think chimpanzees are intelligent animals.
 Which part of the brain is associated with intelligence?

 Put a tick () in the correct box. [1]

   Brain stem

   Cerebral cortex

   Cerebellum

   Hypothalamus

Mark scheme

Question Answer Marks AO element Guidance

2 (c) (ii) Cerebral cortex 1 1.1 If more than one box is ticked, do not 
award the mark even if the correct box is 
also ticked
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2(d) (i) The nervous system consists of billions of neurons.

 The speed an electrical impulse can travel down a neuron can differ.

 Calculate the speed of the electrical impulse travelling down neuron B and neuron C. [2]

Neuron B speed…………………………………m/s

Neuron C speed…………………………………m/s

Mark scheme

Question Answer Marks AO element Guidance

2 (d) (i) B: 92.86 

C: 36.36

2 2.2 DO NOT ALLOW answers not given to 

2d.p.

2(d) (i), sample answer

Speed =
 distance

       
time

Neuron B speed 92.86m/s

Neuron C speed 36.36m/s

2 marks

Commentary 
There are a number of approaches learners could take when 
approaching this question.  They could simply recall speed = 
distance ÷ time.  They may use the worked out row and see how 
48.15 can be derived from the numbers 1.3 and 0.027.  They may 
also look at the table heading where the units of speed are given 
Speed (m/s); knowing that m is a unit of distance and s is a unit of 
time they may work out the formula.
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Commentary
Learners may feel that the insulation could slow down the 
impulse and therefore be slower.

2(d) (ii) One of these neurons has a fatty substance wrapped around its axon.

 Which neuron, A, B or C, has a fatty substance wrapped around its axon?

 Use data from the table in (d)(i) to justify your choice. [2]

Mark scheme

Question Answer Marks AO element Guidance

2 (d) (ii) Neuron B 

Speeds up the time taken for the impulse 
to travel

Neuron B had the fastest impulse

2 3.2a

1.1

IGNORE any reference to insulation

2(d) (ii), sample answer

B Travels fastest therefore no impulse leaks away or is lost, therefore it must have mylein sheath.

1 mark
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Question 2(e) sample answer

3 1 4 2

2 marks

2(e)  In a reflex arc the components of the nervous system work together. The order of these components  
 is important.

 The sequence is described below but the events are in the wrong order.

 Place them in the correct order using the numbers.

 The first one has been done for you. [2]

  1. A sensory neuron sends an impulse to a relay neuron.

  2. An effector produces a response

  3. A receptor detects a stimulus.

  4. A motor neuron sends an impulse to an effector. 

  3

Mark scheme

Question Answer Marks AO element Guidance

2 (e) (3) 1 4 2 2 1.1 1 mark for 4 after 1

1 mark for 2 after 4

Commentary
Often teachers do the full reflex arc sequence and learners learn 
this.  Given a reduced number of options can throw learners.  It 
may be prudent to do a truncated reflex arc during revision.
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Question 7(a), sample answer

Use line and quadrant. line between 2 points on shore, put quadrat down at different intervals and count no. 
limpets in each square.
Repeat this in other areas of shore.

2 marks

Commentary
Learners often answer questions without using being specific.  
Words like they and it need to be avoided and learners need to be 
taught to specify at all time to what they are referring to.

7  Limpets are molluscs that are found on rocky shores.

 A student wants to sample a rocky shore to work out if the population of limpets differs on different  
 parts of the shore.

(a)  Describe a method that the student could use to determine where on the rocky shore there are  
 more limpets. [3]

J257/01: Foundation paper – Tier 1 
– Question 7

Mark scheme

Question Answer Marks AO element Guidance

7 (a) Any three from

Use a line transect AND quadrat 

Running from the sea up the shore 

To take many samples 

Repeat at different parts of the shore

3 2.2
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7(b)  The student counted the number of limpets found on three parts of the rocky shore. The data is  
 shown in the table below.

(ii)  Calculate the mean number of limpets found on the mid shore.

 Show your working.[2]

Question 7(b) (ii), sample answer

45 + 47 + 49
           3

= 47

2 marks

Mark scheme

Question Answer Marks AO element Guidance

7 (b) (ii) First check the answer on the ANSWER line 
if answer = 47 award 2 marks

(45 + 47 + 49) / 3 

47 

2 2.2

Commentary
Sometimes a question will not have a worked out example that 
learners can use as the basis of their calculations.  In biology 
remember that mean, median and mode may all be asked for.  
Therefore, please introduce these during teaching.  If teaching 
mean do remind learners about mode and median wherever 
appropriate.
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7(c) This is a food web for the species that can live on a rocky shore.

 Explain the impact of an increase in the number of dogwhelks on one species in this food web. [2]

Mark scheme

Question Answer Marks AO element Guidance

7 (c) Limpets will decrease in numbers 

As more are eaten 

OR

Crabs will increase in numbers 

As more food

2 3.1a

2.1

ALLOW any correct species with correct 
explanation

Question 7(c), sample answer

Number of limpets will go down as more dogwhelks eat more limpets.

2 marks

Commentary
In working out the answer the learner has circled the dogwhelks 
and put an up arrow above it.  This is possibly to give them a 
visual clue to assist them in answering the question – this is a 
good idea.
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Commentary
Here was can see the difference between a higher and a 
standard level learner.  The higher learner has realised that the 
question was not asking directly about dogwhelks and answered 
generically.  The standard learner answered with respect to the 
dogwhelk and linked this to the crab population.  

Question 7(d), sample answer 1- lower

To keep food for crabs

To keep it diverse

1 mark

Question 7(d), sample answer 2- higher

To maintain a balanced ecosystem

The survival of all species in ecosystem (they all depend on each other)

2 marks

7(d)  In some areas of the UK, dogwhelk numbers are decreasing. This reduces biodiversity.

 Give two benefits of maintaining biodiversity. [2]

Mark scheme

Question Answer Marks AO element Guidance

7 (d) Any two from

1. Idea of interdependence 

2. Example of interdependence e.g. food /  
    shelter / reproduction

3. Maintaining genetic diversity 

4. May be required in the future for  
    medicines 

5. Maintains the stability of the food web

2 1.1

MP3 IGNORE ‘genetic variation’
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7(e)      Sea anemones can reproduce asexually.

 Give one advantage and one disadvantage of this method of reproduction. [2]

Mark scheme

Question Answer Marks AO element Guidance

7 (e) 1. Advantage: (can be) fast / no need to find 
a mate

2. Disadvantage: lack of genetic diversity / 
are all genetically identical  

2 1.1
 
MP2 ALLOW ‘are clones’

DO NOT ALLOW ‘are all identical’

Question 7(e), sample answer

Advantage - Don’t need another anemone 

Disadvantage - All offspring will be the same - no variation

2 marks

Commentary
Whilst this learner had answered well including with the 
disadvantage additional clarification.  They could have expanded 
their answer for example for advantage e.g. ‘Don’t need another 
anemone – good when populations numbers are low’.
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7(f ) (i) Sea anemones are mainly found in rock pools.

 During the summer the water temperature in a rock pool can increase to a level which can be  
 dangerous for a sea anemone.

 Put a tick () in the box that best explains why this temperature increase is a problem. [1]

  Enzyme catalysed reactions will speed up.

  Enzyme catalysed reactions will slow down.

  Enzymes will be killed.

  Enzymes will become denatured.

Mark scheme

Question Answer Marks AO element Guidance

7 (f) (i) Enzymes will become denatured 1 2.1 If more than one box is ticked, do not 
award the mark even if the correct box is 
also ticked

Question 7(f) (i), sample answer 1 - lower

Enzyme will be killed

0 marks

Question 7(f) (i), sample answer 2 - higher

Enzymes will become denatured.

1 mark

Commentary
Classic misconception.  Enzymes cannot be killed as they are not 
living.  It is a turn of phrase that we use in common language 
that is difficult to break e.g. my phone has died.  It is therefore 
understandable where this misconception arises.
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7(f ) (ii) When it rains, the concentration of the sea water in a rock pools decreases.

 What effect will this change in concentration have on a sea anemone’s cells?

 Put a tick () in the box next to the correct answer. [1]

  Some cells may burst.

  Some cells may shrink.

  There will be no change to the cells.

  Some cells will burst, others will shrink.

Mark scheme

Question Answer Marks AO element Guidance

7 (f) (ii) Some cells may burst 1 2.1 If more than one box is ticked, do not 
award the mark even if the correct box is 
also ticked

Question 7(f) (ii), sample answer 1 - lower

Some cells will burst, others will shrink

0 marks

Question 7(f) (ii), sample answer 2 - higher

Some cells may burst

1 mark

Commentary
The higher learner clearly shows their understanding of osmosis 
whereas the standard ability learner may be hedging their bets 
picking both hoping that one will be right.  Unfortunately the 
wrongly selected answer is a contradiction describing the both 
water entering the cell and water exiting the cell.
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7  Lamarck, Darwin and Wallace were three scientists responsible for our understanding of evolution.

In the early 1800s, most scientists such as Lamarck thought that when organisms acquired a 
characteristic during their life time, they could pass this characteristic on to their offspring. He 
thought that the giraffe had a long neck because it stretched to reach leaves from the branches 
of trees. He thought that giraffes that stretched their necks the most would then pass on this 
characteristic to their offspring.

Darwin and Wallace did not believe this theory. They spent many years collecting different species 
of animals and plants from all over the world and they both came to the same conclusion.

Darwin and Wallace thought that life evolved due to a process of natural selection. Both Darwin and 
Wallace realised that if this process was repeated over many generations, it could lead to the wide 
variety of different species that we see around us today.

(a)  Today most scientists around the world believe Darwin’s and Wallace’s theory to be correct.

(i)  Evaluate Lamarck’s theory and suggest why most scientists now believe Darwin and Wallace’s  
theory of evolution. [4]

J257/02: Foundation paper – Tier 2 
– Question 7

Mark scheme

Question Answer Marks AO element Guidance

7 (a) (i) Any two from
Evaluating Lamarck’s theory

1. Idea that stretched neck is environmental 

2. Environmental effects not inherited 

3. Genes needed for inheritance 

Any two from
Reasons why evolution is now believed

4. Mutation in genes now understood 

5. Variation in offspring shown to be linked 
to DNA differences 

6. Idea of mole evidence to support theory 

4

3.1b x2

1.1 x2 MP4 ALLOW idea of DNA better 
understood

MP5 ALLOW an example

MP6 ALLOW examples such as MRSA
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Question 7(a) (i), sample answer - higher

Lamarck said that all animals were born with the same characteristics eg all giraffes had the same length 
necks but if one stretched his neck to reach higher leaves he would survive and pass the stretched neck 
on to the next generation. But Darwin said that the longer neck was already there in some giraffes and 
that’s why they survived (they could reach the leaves) and therefore it got passed on. The evidence for this 
is in fossils. Changes can be followed back, in DNA and genes where closely related organisms have fewer 
differences in their DNA sequences than less closely related organisms.

4 marks

Commentary
This learner has answered this question well.  There may be 
some that do not believe that evolution is correct.  Learners for 
whom this is true need to be taught that it is a theory and not a 
hypothesis.  It is very difficult to prove a theory – so they need to 
answer the question with regard to the theory not their belief/or 
not in evolution.
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7(a) (ii)  Wallace sent Darwin his ideas to check that he had not made any mistakes.

 Put a tick () in the box next to the statement that best describes this process. [1]

  Repeatability

  Controlling variables

  Extrapolation

  Peer review

Mark scheme

Question Answer Marks AO element Guidance

7 (a) (ii) Peer review 1 1.2

Question 7(a) (ii), sample answer 1 - lower

Repeatability

0 marks

Question 7(a) (ii), sample answer 2 - higher

Peer review

1 mark

Commentary
Here the standard ability learner has picked repeatability.  This 
answer is understandable as the ideas are being checked.  This is 
an example of a good distractor – it could be correct and a learner 
would need to think carefully about discounting it.

Note with many of the words used in the exams e.g. repeatability 
we use the ASE language of measurement definitions.
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Commentary
Care has to be taken here as many learners will use size as the 
criteria for evolution.  Whilst evolution tends to lead to organisms 
with a larger size there are examples where a smaller size is 
favoured (e.g. some mammals).  Learners need to recognise 
that when developing papers we will try and keep relative sizes 
appropriate – but there may be technical reasons why this may 
not be the case.

Question 7(b), sample answer

2 marks

7(b) Scientists use fossils to provide evidence for evolution.

 The five drawings below are of fossil skulls of horses.

 The drawings, A, B, C, D and E can be used to show how horses have evolved.

 The drawings are in the wrong order.

 Complete the boxes to show how the horses have evolved.

 The first and last have been done for you. [2]

Mark scheme

Question Answer Marks AO element Guidance

7 (b) E before A 

A before D 

2 2.2

E A D
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6  Look at the diagram of the heart. 

(a) (i)  Which letter on the diagram, A, B, C or D, shows how the backflow of blood is prevented?

 Place a tick () in the correct box [1]

  A

  B

  C

  D

J257/03: Higher paper – Tier 1 
– Question 6

Mark scheme

Question Answer Marks AO element Guidance

6 (a) (i) C 1 1.1

Question 6(a) (i), sample answer

C

2 marks

Commentary
Learners that get this wrong may not have seen this form of heart 
diagram before or they may just not have revised this topic.
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6(a) (ii) The blood vessels in the circulatory system are adapted to their function.

 The table below highlights the features of the three different blood vessels.

 Use the table to identify the type of blood vessel, X, Y and Z. [3]

 Blood vessel X:

 Blood vessel Y:

 Blood vessel Z:

Mark scheme

Question Answer Marks AO element Guidance

6 (a) (ii) Blood vessel X – vein 

Blood vessel Y – artery 

Blood vessel Z – capillary

3 1.1

Question 6(a) (ii), sample answer

Blood vessel X - vein

Blood vessel Y - artery

Blood vessel Z - capillary

3 marks

Commentary
Learners can cross out the smooth inner lining column as it 
cannot be used to discriminate the blood vessel.  This one may be 
incorrectly answered by a lack of revision.
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6(b)  A scientist collected some data about the percentage of fat in people’s diet and the number of  
 deaths from heart disease in various countries around the world.

 The data was plotted in the graph below. 

(i)  What can you conclude about the percentage of fat in the diet and the likelihood of dying from  
 heart disease? [1]

Mark scheme

Question Answer Marks AO element Guidance

6 (b) (i) As the percentage of fat in the diet 
increases, the greater the risk of dying from 
heart disease

1 3.2b

Question 6(b) (i), sample answer

As % fat increases, chance of dying from heart disease increases.

1 mark

Commentary
Some learners may feel that they need to discuss the curve at 
the lower percentages of fat in the diet.  This is not needed as the 
answer given is correct even with the curve.
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6 (b) (ii)  What two lifestyle changes might you suggest to a person from the USA in order to decrease  
 their chance of dying from heart disease? [2]

Mark scheme

Question Answer Marks AO element Guidance

6 (b) (ii) Any two from
Reduce amount of fat in diet

Reduce stress

Stop smoking

Take (regular) exercise 

2 3.1b ALLOW reduce cholesterol/salt

Question 6(b) (ii), sample answer

1. Eat less fat

2. Stop smoking / exercise more

2 marks

Commentary
Good to see that with this style of question the learner has kept it 
very succinct – no need to add any more words than necessary.  
This learner has obviously got three answers to the question – so 
adding two of them to one line is a good idea.  Had the mark 
scheme said eat less saturated fat then answer one would not 
have been credited.  Having the two on the lower line may mean 
that two marks may still have been awarded.
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6(c)  Some diseases are inherited.

 Haemophilia is an example of an inherited disease. It is caused by a recessive allele. The gene for   
 haemophilia is located on the sex chromosomes.

 Due to the location of the gene for haemophilia, females inherit two copies of the gene, but males   
 only inherit one. For a male, this is shown on the diagram below.

 Males cannot be carriers for the disease. They either have the disease or they do not.

(i)  Complete the Punnet square to determine the probability of a female carrier with the genotype XHXh  
 and a healthy male with the genotype XHY having a son with haemophilia. [2]

Mark scheme

Question Answer Marks AO element Guidance

6 (c) (i)

Probability 25% / ¼ / 1 in 4

2 1.2

3.1a
 
ECF correct probability if Punnet square 
incorrect

XHXH XHXh

XHY XhY
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Question 6(c) (i), sample answer

Probability 25%

2 marks

Commentary
This question introduces gene and allele codes that the learners 
may not have been taught nationally.  So this may be a stumbling 
block for some.  Learners do need to realise how to present the 
answer to the question asked appropriately.  The question asks for 
probability and the answer given is a percentage.  A probability 
can be given in a number of ways but is normally given as a 
number from 0 to 1 in this case 0.25.  This question does indicate 
that there is some flexibility in the mark scheme.
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Commentary
The standard ability learner has not given an answer with enough 
rigour.  They are correct in that light comes in.  But they do not 
truly define the role of the cornea in this context which is to bend 
light.

Question 7(a) (i), sample answer 1 – lower

Cornea is where light comes in, if it changes shape Nat wont see.

0 marks

Question 7(a) (i), sample answer 2 – higher

Cornea is at front of eye and bends light entering eye to focus it on retina. If shape changes it wont focus light 
onto retina, so image will be blurred.

3 marks

7(a) (i)  Nat has an eye disease that causes the fibres that hold her cornea in place to weaken.

 Her cornea has become damaged causing its shape to change.

 What is the role of the cornea and how will damage to the shape affect Nat’s sight? [2]

J257/03: Higher paper – Tier 1 
– Question 7

Mark scheme

Question Answer Marks AO element Guidance

7 (a) (i) Cornea – responsible for bending the light 

Light rays will no longer meet on the retina 
so sight will be poor 

2 1.1

2.1

ALLOW reference to blindness
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7(a) (iii)  Stem cells can be obtained from embryos.

  Why are some people against using embryos as a source of stem cells? [1]

Mark scheme

Question Answer Marks AO element Guidance

7 (a) (iii) Any one from 
Embryos killed in the process 

Embryos could be a life

1 2.1

7(a) (ii) Scientists are now using stem cells to repair damage to corneas.

 What is a stem cell? [1]

Mark scheme

Question Answer Marks AO element Guidance

7 (a) (ii) An unspecialised/undifferentiated cell. 1 1.1

Question 7(a) (ii), sample answer 1 – lower

A cell that can be anything.

0 marks

Question 7(a) (ii), sample answer 2 – higher

An undifferentiated cell.

1 mark

Commentary
The standard ability learner has given too simplistic an answer with 
no scientific terms.  Also their answer is not specific enough ‘a cell 
that can be anything’ – amphibious landing craft springs to mind.

Question 7(a) (iii), sample answer

Embryo will die destroying a potential life - unethical.

1 mark

Commentary
There is the understandable possibility here to become very 
emotionally overwhelmed with this question.  Learners need 
to remain detached and focus on the question and answer it 
emotionally detached.
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Commentary 
This is one of those answers where you may look at the maths 
and say to yourself ‘this is not the way I would have done this’ [I 
would have done it like this: (70/360)x141].  The answer is correct 
and therefore marks are awarded.

7(b) New body cells are created as part of the cell cycle, during mitosis.  This is represented in the  
 diagram below: 

 The whole cell cycle, in this example, takes 141 minutes.

 Calculate the length of time spent in mitosis.

 Give your answer to 2 decimal places. [2]

time spent in mitosis ………………..……………… minutes

Mark scheme

Question Answer Marks AO element Guidance

7 (b) FIRST CHECK THE ANSWER ON THE 
ANSWER LINE IF 
Answer = 27.42 award 2 marks

(141 ÷ 360) × 70 

27.42 (minutes)

2 2.2

Question 7(b), sample answer

141/360 = 0.39 x 70 = 27.42

2 marks
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J257/02: Higher paper – Tier 1 
– Question 8

8  A student investigates the effect of temperature on the rate of water uptake by a plant.

(a)  She places a plant shoot in a room at 350C and sets the equipment up as shown below.

 

(i)  The student measured the distance moved by the air bubble over a period of 30 minutes.

 The diagrams below show her results. [2]

 Calculate the rate of water uptake.

 Show your working.

 Give your answer to 2 significant figures. [2]

rate of water uptake = ....................... cm3
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Mark scheme

Question Answer Marks AO element Guidance

8 (a) (i) FIRST CHECK THE ANSWER ON THE 
ANSWER LINE IF 
Answer = 0.23 award 2 marks

7 / 30

0.23

2 1.2 ALLOW 1 mark for 7 / 30

Question 8(a) (i), sample answer

Bubble at start = 18cm

Bubble at end = 11cm

Distance travelled in 30 minutes = 7cm

Rate = 7/30 = 0.23 

1 mark

Commentary 
Take care of the meniscus! Luckily this does not have a big effect 
here, but that might not always be the case!  The only potential 
problem I can see with this is a learner using the bubble distance 
in the top picture (I appreciate this will be rare – but I have seen 
sillier mistakes!).  Some learners may not spot the 30 minutes and 
simply use 7.
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8(a) (ii) How could the student use this apparatus to investigate the rate of water uptake in windy conditions?

 Other apparatus is available, too. [1]

8(a) (iii) The volume of water taken up may not be an accurate measurement of the water lost in transpiration.

 Suggest why. [2]

Mark scheme

Question Answer Marks AO element Guidance

8 (a) (ii) Measure the rate of water uptake with a fan 
running on the shoot

1 3.3a DO NOT ALLOW ‘place plant/apparatus 
outside’

Mark scheme

Question Answer Marks AO element Guidance

8 (a) (iii) Any two from

1. Water may be lost from parts of the 
equipment that are not sealed

2. Some water is used for photosynthesis

3. If the plant is wilting, the plant will use 
water to restore turgidity

2

1.2

1.1 DO NOT ALLOW incorrect use of water 
e.g. respiration

Question 8(a) (ii), sample answer 1 – lower

Set up outside on a windy day

0 marks

Question 8(a) (ii), sample answer 2 – higher

Set it up again with fan blowing onto plant

1 mark

Commentary 
Did the standard learner read too much into the question and 
assume that the experiment needed to be done outside – rather 
than model it.
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8(b) Stomata are small holes found mostly on the underside of leaves.

 They can open and close. The opening and closing of the stomata is controlled by guard cells.

 The diagram below shows the stomata and the guard cells.

 Potassium ions from neighbouring cells enter the guard cells. This causes the stomata to open.

 Explain how this mechanism works. [2]

Mark scheme

Question Answer Marks AO element Guidance

8 (b) Any two from

Potassium ions (reduce the water potential) 
increase the concentration in the guard cells 

So water moves into the cell 

By osmosis 

Guard cells become turgid

2 1.1

Question 8(a) (iii), sample answer 1 – lower

Water will be used by plant

0 marks

Question 8(a) (iii), sample answer 2 – higher

Water may be needed by plant to keep it upright for photosynthesis

1 mark

Commentary 
Here the standard ability learner needs to be more specific by 
actually identifying what the plant may use the water for – it may 
be used for transpiration.
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Question 8(b), sample answer 1 – lower

Water diffuses in, makes it open.

0 marks

Question 8(b), sample answer 2 – higher

Potassium ions create a water potential inside guard cell (osmosis) making them turgid, which pulls them 
tight and away from each other, opening stomata.

2 marks

Commentary 
This is one of those questions where the scientific community are 
still discussing how it works.  There are many proposed ideas as 
to how stomata open and close.  The question is specific.  Even 
if you have learned all the possibilities it is asking for the role of 
potassium.  Do not discuss alternative ideas.  The standard ability 
learner needs to be more specific.  Water diffuses in – to what cells 
the diagram shows epidermal cells and guard cells.  Also ‘makes it 
open’ – what is it?  Epidermal cell, guard cell or the stomata.
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J257/04: Higher paper – Tier 2 
– Question 5

5  The use of microscopes has greatly increased our understanding of the cell.

(a)  Cells come in different shapes and sizes.

 Look at the diagrams of two spherical cells A and B.

 

 Estimate how many times larger cell B is than cell A.

 Describe the method you used to make your estimation. [3]

 Estimate …………………………………………. X larger

Mark scheme

Question Answer Marks AO element Guidance

5 (a) Width answers i.e. 4 x larger

Area answers i.e. 12 – 20 x larger

Volume answers i.e. 60 – 70 x larger

3 2.2 If estimates are incorrect allow max 2 
marks for appreciation of area (1 mark)
and volume (2 marks).

Explanation is for using width or area or 
volume.

Question 8(b), sample answer 

Estimate 4 X larger.

Measured width of A compared to width of B.

3 marks

Commentary 
With this question there may be many ways to do this e.g. 
measuring the size of one of the cells on the side of a piece of 
paper and then comparing this with the other.
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Commentary 
Learners may see 102 and think that it is 10 with two extra zeros.

5(b) (i)  A group of students decide to look at human red blood cells and human egg cells using a light  
 microscope.

 Name a structure that would be visible in the human egg cell but not in the human red blood cell. [1]

5(b) (ii) A human egg cell is approximately 102 µm in diameter.

 A human red blood cell is approximately 10 µm in diameter.

 How many times larger is an egg cell compared to a red blood cell? [1]

………………………X larger

Mark scheme

Question Answer Marks AO element Guidance

5 (b) (i) Nucleus 1 1.1

Mark scheme

Question Answer Marks AO element Guidance

5 (b) (ii) 10 1 2.2

Question 5(b) (i), sample answer 

Nucleus

1 mark

Commentary 
The key here is light microscope - some may write organelles that 
are only visible using an electron microscope.

Question 5(b) (iii), sample answer 

10 x larger

1 mark
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5(b) (iii) Suggest an advantage of both cells being the size they are. [2]

Mark scheme

Question Answer Marks AO element Guidance

5 (b) (iii) Only need one egg cell / makes it easier for 
sperm to find egg cell

RBC needs to move through small spaces / 
need lots of RBCs

2 2.1

 
1.1

ALLOW idea of food storage in egg cell

Commentary 
Whilst these are all acceptable it is clear that the standard level 
learner does give a simplistic response.  A larger surface area on 
the egg could allow more sperm to surround the egg and thus 
increasing the number of genetic variation that is possible.

Question 5(b) (iii), sample answer 1 - lower

Human egg cell - larger for sperm to find it

0 marks

Question 5(b) (iii), sample answer 2 - higher

Human egg cell - larger to store food

Red blood cell - small to fit in capillaries

2 marks
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5(c)  There are two types of cell division.

 Human egg cells are produced by one type of cell division. The other type is used for growth of  
 new cells.

 Identify the two types of cell division shown in the diagram above. [2]

 Cell division X

 Cell division Y

Mark scheme

Question Answer Marks AO element Guidance

5 (c) Cell division X: meiosis

Cell division Y: mitosis

2 2.1 DO NOT ALLOW ambiguous spelling  
e.g. meiotis

Question 5(c), sample answer

Cell division X - meiosis

Cell division Y - mitosis

2 marks

Commentary 
The possibility to get these round the wrong way is huge.
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5(d)  After cells divide they become specialised to form tissues with different functions.

 Explain what happens during this process of specialisation. [4]

Mark scheme

Question Answer Marks AO element Guidance

5 (d) Some genes are switched off 

Some genes are switched on 

These makes proteins 

For specific cell types

4 1.1

Question 5(d), sample answer 1 - lower

The cell structure changes so they are adapted to the function they will perform

0 marks

Question 5(d), sample answer 2 - higher

Some genes will be switched on/off to make different proteins which change the structure of the cell to 
whatever it will have become.

2 marks

Commentary 
The standard ability learner has identified that specialist cells 
have different structures (e.g. sperm and nerve cells) however 
they have not addressed the process of specialisation.  They will 
probably argue that their answer does answer the question but 
focusing on the structure alone does not account for specialist 
cells that have different functions but are morphologically the 
same.  Therefore their answer is not correct for all cells.
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J257/04: Higher paper – Tier 2 
– Question 9

9  Read the article about classification.

 The table shows the sequence for eleven amino acids in humans and four other organisms.

 Look at organisms A, B C and D. The shaded boxes show where the sequence of amino acids differs  
 from that found in humans.

 The column on the right shows the total number of these differences.

(a)  Describe and explain the conclusions that can be made from the data in the table.

 Use the information in the article to help you. [3]

Mark scheme

Question Answer Marks AO element Guidance

9 (a) Any three from

B most similar to humans 

D most different to humans

Idea of showing how closely related 
different organisms are 

Reference to different proteins

3

3.1a

3.2b
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Question 9(a), sample answer

B most closely related to humans as there is only 1 difference in the amino acid sequence.

D is least closely related to humans as there are 7 differences in the amino acid sequence meaning proteins 
will be more different.

3 marks

Commentary 
There will be learners that will answer that B is most closely 
related to humans and the reason why they have made that 
choice.  They may feel that this is sufficient for 3 marks.  They may 
also discuss the difference in resulting polypeptide and gain an 
2 marks.  With this style of question it is always an advantage to 
add the reverse argument as is done here.  Learners just need to 
ensure that they do not contradict themselves.

9(b)  Suggest how the data could be improved to make scientists more confident in their conclusions. [2]

Mark scheme

Question Answer Marks AO element Guidance

9 (b) Longer sequence

Repeat

2 3.3b

Question 9(b), sample answer

Compare a longer chain of amino acids.

Repeat the experiment.

2 marks

Commentary 
This question carefully avoids the use of reliable.  Some learners 
may potentially say test more organisms – however this will not 
answer the question that has been set.
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9(c)  Look at the statements about the classification and identification of different organisms.

 Put a tick () in the boxes next to the two statements that describe advantages of using DNA  
 technology. [2]

  Can be done without specialised laboratory equipment.

  Can identify species from small parts of the organism.

  Can identify organisms from photographic evidence.

  Can be used to compare anatomical features.

  Can distinguish between species that look very similar

Mark scheme

Question Answer Marks AO element Guidance

9 (c) Can identify species from small parts of the 
organism

Can distinguish between species that look 
very similar

2 1.2

Question 9(c), sample answer

Can identify species from small parts of the organism.

2 marks

Commentary 
Even though the question says two statements the learner has 
put one.  They have either misread the question and missed the 
two or the [2] or they don’t know.  If the latter is the case then it is 
always advisable to discount the obviously wrong (can be done 
without specialised laboratory equipment) thus increasing the 
chances of randomly selecting the correct answer in a guess. 
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